i

Evidence for the two pole structure of the A(1405)
resonzace and the nature of the A(1520)

S. Sarkar,E. Oset, M. J. Vicente Vacas, V.K. Magas, A. Ramos

Universidad de Valencia - IFIC, Universitat de Barcelona

" Puri. March 2005

e prpasT= g T

Evidence for tha two pole structure of the A (1405 ) resonance and the nature of the A (15207 - p /1




Meson-Baryon interaction
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Successful at low energies

Limited energy range of applicability
Froblems
Cannot deal with resonances




General scheme oier, Meissner PL ‘01 (meson baryon
as exemple)

e Unitarity in coupled channels &~ =%, #A, 73
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V' accounts for local terms, pole terms and
crossed dynamics. V is determined by match-
ing the general result to the F T expressions
(usually at one loop level)
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Example 1: Take ' = lowest order chiral am-
plitude

In meson-l|
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eqn. with kernel

This is the method of = using cut
off to regularize the loops

show equivalence of methods with
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If higher order Lagrangian_s not well determined
then fit to the data




Mass spectrum (arb. units)
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Fig. 5. Same as Fig. 3 for K=p — 7A,
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e Further work

SUB) 585 -1+85+84+10+T10+27
One should be getting two octets of dynami
i||\/ generc ted mesons s 3 P

ﬂ /\(1405) (I - O) seen in

A(L670XI =0)
seeq in
> (16201 = 1)
Z(lmﬂ\ not visible in amplitudes. Must be

searched as a pole in the 27"¢ Riemann sheet
of the complex plane




- T in complex plane: close to a pole
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. coupling of resonance to 7 channel

;. — | partial decay width in channel
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Pole found around zp = (16057 65) MeV with
natural size values of aq;
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WO A(1405)

STATE!

D. Jido, J.A. Oller, E. Oset, A. Ramos and
U.G. Meissner, nucl-th/0303062

Pole positions and couplings to I = 0 physical

states
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Normally for the description of the A(1405)
one looks at the wX invariant mass and as-

sumes
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In the presence of the two A(1405) states this
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Evidence for the two pole structure of the A (1405)

V.K. Magas, A. Ramos and E.O., Phys. Rev. Lett. 2005
Chiral dynamics of the meson baryon interaction for
S = —1,1 = 0 leads to two poles in the vicinity of the A(1405)

Tab|e 1 . Pole positions and couplings to § = —1, I = 0 physical states

2R 1390 + 66i 1426 + 16i 1680 + 20i
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First pole has large width and couples strongly to =%

Second pole has narrow width and clouples strongly to KN
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Evidence for the two pole structure of the A(1405)

The A(1405) is always seen from the 7X invariant mass distribution.
If A(1405) is formed from 7X — weight to first resonance
If A(1405) is formed from KN — weight to second resonance

The K~ p — vA(1405) reaction ideal to see second resonance, but not
yet done

good luck! recent experiment K ~p — 7°A(1405)

K~ p — 797920 by S. Prakhov et al. [Crystall Ball Collaboration] Phys. Rev.
C70 (2004) 034605

One 7° can take energy away and then the residual 7°%° can form the

A(1405)

.
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Evidence for the two pole structure of the A(1405)
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Evidence for the two pole structure of the A(1405)
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The theoretical model accurately describes the data, total cross
sections and invariant mass distributions. We found two
reactions that give more weight to either of the two states that
form the A(1405) . The theoretical work together with the two
experiments provide evidence of the existence of the two poles.
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